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I 



( 

1 

■81^ 7<D*±m P fcRtf 6 hftXS>x# *-5*ftU*» 
ME»«*©«#*UPft»DHtrtt«fcWriiS 

n, »#*upiit*fc*«BDnii»©*a*«*»w» 

c»*«5i **©«&an&*fHtfc. mesh** 
rtfcwp-rssftaptetffipt&^ru, 

Rtt&nr, ^^7 p ^co^^m^-r^^>^ p <h> we 
«at/w^©ttapteR»6n&x^a:^^--acjMWH 

&M»;X^t, **UJ:5i:-r5«#*lttE»li-y 

nasMMstap^ ME«#*am*BtDHt^«fcw 
**n3tn»«o»«*t» WE«ai^-f^ r *6«»« 

<o*a»«*«»»j«T*nai«©*#«i*Pi, *6 
a kirh a n& z. t &m 5 E«t©K#« 

[0 0 0 1] 



2) 2 2 7 3 1 

2 

[0 0 0 2] 

2 CD^MlBKfeC&AJBEftWffl 1>T»5I/Vf ^ 3 
#&*ft*CDfi«Sft3IU »RiB'&«*tttHP4*6 

[0 0 0 3] S&»2 0«iUm #£HS5 7-4 1 

2 9 o ^ic^taM«?8«^ 6nt^s c cmEtB 

7 6 R3I L fc£»&«KB»** i fc * fc«tB P 6 a 
[0 0 0 4] 

[0 0 0 5] S6 2©fie*fi»r (@8fl) T?»4, 

we»i ©a*tt*on«Att**anxitvi**><o 

K v> o &©T?M:fejfeo fc. **WttttEa£5fctt«© 
[0 0 0 6] 

[WB£#fcf *&»©*«] WE»l©Btt*31rirt" 

ffiTK:*V4T8llttO**«»P^ 6*#*«IhI««»T*W 
^^pg^LT^^ffl 0 n«»!CK*flE«»A-r« tit) 

fc, ttEftflcfKJH- □ mmm*»m □ * 6 *ui 

50 §J:3l:U:f)ra§ 0 
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) 



(3) 



flrM^M-S 2 2 7 3 1 



4 



[0007] *fcmBB2©sttft«*r*&»te, » 
jEai-r m%mm/u?<Di±mmzmf*>n 

ft, l»B«#«»/M^lcM-r*»*«BPi. WE 

«»coKaiiK«f««»jw*niitt©«#*»p 

[0 0 0 8] tfclf*«3T?H M*H2E*t®£tftt& 
tiTH K#Ottfc«nftWW £s MtEMHtrtlcll 

Sitfefc, ffX /W ^ 6 «&3 hfc!Wlt*©flE2Sfc 
MfflP^ IJB«ff»fflP*»0Httfi«K:»j5jian 

»«*pR»»i«-r*nai«©*#*»pt, 3a» 
[0009] tzitm&m 6 5 e*<&*#« 

[0 0 10] 

hwbi ai«©*#*t»p*>6*itan 
[ooin tt*«2'ctt, »«afc»j«^n&flrai* 



^©«««©*WKffoTa#«fflPK:ftEE*«*i;* - 

[o o 1 2] a^3m #>^«sflc»^R«-rs 
/^>r ^6ft#*fflPte«#*»««irr*©T. m# 

«(HP*6*«©»#**Hn?#S. »#B5Ttt, M 

p*6«MMiitpoim*fc«»an, 9tmr>nimo>n 

«tt<!Dl»<Ml»Prt«©»#*lUP 

— ssngtHtsn*. ^bt^^MWP^eiiii^ 
ns^s*. *<Mti#p^6»»anT«#«Dic»d6 

[0013] »*«6m f»*^3 

[0 0 14] 

» k« ©^gp-t? » ^ x 5? I. ^ # —Tsammim 

(H2fcjR-ri»III-IIIfc»5»rHH) . H4«SSH# 

[0015] j«7]ciaafcfe^«>«#:»»««», aitc 
sswaai^-f >20i, arai^ > 2 o ©aai}?7jcB:a 

p 2 2 bl:ISil$nfcxi;i^^-SIS^«i^ 

•Mvxfl' (j^t, mzmMyxjv^v') sot. m 

[0 0 16] SMMMK^-f >2 Oteu Ortfc 
863in 2 2 aRtfilfctiiP 2 2 bSfilSt, 

teKW-s*u «s»7kftBEai"r*#>7 r 2 4t*6«i« 

SntV^, SW/X;V3 0B, H2;fttfH3fc«S*l 

»MfflP3 2t, cioft<Mtap3 2ftfliDBtrnsn 

«0»»a3 4i» ^MffiP3 2CDW»f)»i 
3 4 fc»#ttfc5itf *KEH*?L 3 6 3 4^ 

50 2fc«str«lfc»*sn&Raitto**«**P 
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5 

3 8 tafl. ;xm-»^3 imzm j&zntcmmt 

[0017] ;xj^-^>^3 i(DW&$i\z\t, mm 
2 <Dmmw*i±mn 22b \zj&m— mt^-^tc 

l)M3 7a, n»tt©*3 7bRl«BEli«|?L3 6*^ 
<fc5fc, H8I«0*3 7b*6«#ttK:t(t*CD»«ffl3 

4\zmxsx#v* wi»*3att©«iB«HL3 eftM-r 

SKfcK3lfi«t*n*. ffiffift3 4^ttJfcH*?L3 6fr 
P3attt©*#«JtP 3 8*6S<MlflP3 2^mr*JCf^ 

fflP 3 2 £n3S«<B«#«*fP 3 8 &ftBflW*H/Vf 
[0 0 18] — -ft. ^MHiP3 2K^I/H7 P 4 

0 *fti,x±m.£TgMv, m&mmo 3 8^6«x»* 

*5*it$n5B(c^o«#«IBP 3 2 rtlcli Affile 
3 2^6ft9l>RtBSnft:^fta«#4tatP3 8^64tM- 
S, ft*«F*4 2ttftftBft9l/W^4 OiCHW&tlfcA 

^igtHP3 2^s»sm$n§^ma^ii^ v r^ci; 
[0019] m;x;^»?3 Affinal 

f!*ft»S3 7, M3 7a, R3Btt©£3 7 bjttfffl 
^f/H^iP3 1 ctfWJ«3ftfcHttffl©er-3/ 
>if«»3 1 a£, »£fa6»3 1 a ©fflWfclffltf 
— fcfcSft&ir— 5/>yjffl»3 1 b^^^S. > 
>^MS&3 1 bH *ftflci«»P3 8©^ftSMt5 
**JL©»**n&*^y^fflT, IlHtt7L3 6©»jft 
*nTV>**0WJL»««M*3 5 (H4#W) tfflib 
Tilttt3 4ft»«U *t5J5ifl:!(tlHP3 2ftWJ3ST* 
l*3«R«»3 3£tt«LT«#*atP3 8*»*r*. 
^^4^3 4 aliiHSI3 4 ©»WK*»jaiTSIH 
MgE^^-fo *UT4r— »ifS«3 1 at^y>^ 
ffrSB3 l bttttyh3 9teioTlM*-WbShT^ 
So Mm%HlW&tRtt 3 5tt**Jt»JL3 5 a0K$ 
n&*R«-&»«*T, n«RfffflS3 3tCjK@«?L»A 



4) «H¥4-3 2 2 7 3 1 

6 

0tt3 6«S*MKU BE*3^;^yU>^3 5bfc±o 
Tlfcia*?L»j««|f 3 >>^Sflgf3 1 bOftfiij 

[0 0 2 0] *fc2KOyX;l/3 0*MftT*tett*©« 
MLTfrSo *r^r-S/>^*«3 1 aOttt«MB»a?L 
3 1 aiKftMRfttf 3 3&IKffU dCORfSffflS 3 3 
X^U>^3 5 b&tWl9*?L&jAflS# 3 5 £JIM*ilatt 
tt£o *UT«!IiBBL»J»«W3 6*«5J:5te4r-5/ 
>^tugg3 1 b£tfci§\ mmz±v h3 9 

[0 0 2 1] ^©J:5te*^JB«0fc«*ai#**S1BT 
tt, ft#*fflp3 2*»6Bl3l*ffl«nfcffl«tt, »R<Z> 

p * 6 n&*ai«*© 

[0 0 2 2] aftSxyx?^ 

ggic^tf^iiM^iiMfflp^ #S*««IT 

;x;i/3os«i»nwm<, ssx'b**fcfB#T 
s«> 

30 [0023] u&mzmmm*. m^omm\zx^m 

«&!ft#J«I^»#'«ffiP 3 2 fc«IW*<t5^UT'b± 

<, z<D&v\zvTcm&u7vy\z&z&m t &ife&&M 
&-rs zt\z&K) &m,<D$smmm&m&? & - 1 

So 

[0 0 2 4] H5tt*5!^cZ)«fioS61S«lOSaB"Tf*«)X 
7sk~Th<DX. B3fc*N6f fiELfeSIl© 

^ 3Wfc«fc:*vtai(«tyX;v3 ott, r»«<d»#*»p 

#«fflP 3 2^6«#*»9l*ffla**«at3StoW 

ffln3 2i:feft«$n, «#*ffiP3 2*>&«at«#& 

*tap 3 2©aaK5i/w^4 o fccE>aa«±«E«3W/h 

@31S§3 2 aft^UT«»»*«IW[3 7fcHbW 

xi£%L-znz>mzQ%,mB\/^74 o^sa^ftER 
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) 



(5) 



-322731 



8 



[0 0 2 5] 2KD»2<3!)*««Ttt, JtBbfcJBlO* 

ss^jct o feaflciafflD 3 2 Mz&tfz^omw (x 
[oo2 6] ^©sawra*. oftfc, 

®&P 12 2a £RtfcBP 1 2 2 bSr^TS/hfflOJKfffli 
IS7K+*>y 1 2 4&RRU *^#>ycotRft:Rtffla 
12 2 bl:«»;X^3 OftRRLfciBififcfcoT^ 

#:etffin i 2 2 bicws/x^ o*Rirr*«B-cj; 
<> mi<D^mm<Dmmrt<i72 2fc«»*r*je«fl s * 

[0027] ft^tnaufcsasfliTB, m"nt>*«w 

^rf^TK^Ji fC®J8 fc^ V>TR93 L #585! 

[0 0 2 8] 

[0 0 2 9] ^fc*SB^^«S«flc»«P«»ttf»«3a:«l 



<> a#flft)/hs<Tr«jtvi3ai*3&s»s. £fcw# 
ms, 6m #v:/*«##teRW-s<&Tr, #>:/e 

[nE®n*ftR9i] 

[si] ^m^-mmm^^m-v, 

[02] ft#»*««OI(«S fc C»SXi?x^^--a«« 

[03] HyX;KO«WfBH (H2fcST»III-IIIfc 
i£5lgrW0) 
[04] jBElHiaRL»«««0««BI 
[0 5] **9!©<iao**«l<Z>II»T?**3:^3c^^— 

[0 6] #»9aoa6te*©*in*i**"9"H^ 

[07] jii oflaesaBftsft-j-H 
[0 8] »2©«e*s«s:^-rH 

1 0 (/W^ffi) 

22 wm/w? 

2 2a »P 
2 2b ttfflP 
2 4 

2 4A Rft«l|l*+#>^ 

30 xi^x^ ^-SM»aESft«ffl'fr#«» / x;v 

3 2 jMMMHP 
3 4 
3 6 

3 8 

4 0 



[01] [0 2] 



[04] 




22a 22 b 30 



-10 




36- 



35a 
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(57)Abstract: 

PURPOSE: To offer the method and device to dissolve an enough amt. of 
gas in a liquid. 

CONSTITUTION: A liquid is injected in a helical state from an annular 
injection port 38 for liquid under the liquid surface to form a fast conical 
vortex. At a same time, gas is injected from an gas injection port provided 
inside of the injection port 38 for liquid in order to bring the gas into 
contact with the fast vortex. Thus, the gas is atomized and forcedly mixed 
and diffused into superfine bubbles in the liquid. 
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